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The Latest Research Progress on High Risk Factors of Lung Cancer

WANG Mei-na, YAN Chun-hua

(Affiliated Hospital of Yanbian University, Yanji [ilin 133000)

ABSTRACT: Worldwide, lung cancer has been the most common cancer in the past decades and the
most common malignant tumor in the world with the highest morbidity and mortality. Lung cancer
can be divided into small cell carcinoma and non-small cell carcinoma according to histological
changes. The mechanism of lung cancer is complicated and still not clear, which is the result of
many etiologies. But there is evidence that it is related to the following factors. This paper reviews
the latest research on the relationship between asbestos, cigarette, e-cigarette, lung history and lung
cancer, and provides information for future research.

KEY WORDS: lung cancer; asbestos; smoking; causes

jilll

0 35l

R 4 BRIFARE 3l (O AH S GE T, B4R 2.2
L8 KRR BRI 7923600 191, fili e 212 Wi o
B e 22—, R BRI AR A OB T R F
FEIRAM, 2015473 [ H & Mk A\ $k73.507, H
R BE50.977, @ik22.477; MliEESET: A%061.0
Ji, Hh B43.2757, LrE17.807, Bk K
RAIEFTAERE RN E 0L, LR RMNK T
BRI —An, FET- NGB AL, A A
SE P14 2 2 42 ) il e 15 20 R e X4 T TR I 11
B[R]

1 ARSHENZENG—ENXR

AR A4, RS AR A

6 TERIHBAL : sjexyx88@126.com

N A BINA AR Zai . &RNA A0
S, B SCHR P R AR B AR (48U D)
A9 N ) i 508 7] 2881y 24 1 4/ B2 A= Neetolitsky
F18974:fEHandbuch der Hygiene I & %
B, A20a304E R LUK, AMBE —~HY
i R R RA K, WIERRTIHFZ K TX
PR BITATINY: . IR AR ANk R Ty
THT AT T o A R A S A s 6 50 | L ) B 9
BEE, HINRAR, EO AR ST i
S RZHUM e R 2, 193040, —
AL A A R DORR Y TN R i s 79 R4
Bl U, 19384F, A = I SCRk 2 — 1
B R SCHR AR T, AR T A DR il
JERIAH I . NordmannfilSorgel ix Flv i it
PR A AR TR0 R, MATAAE , 728
AAARTIRVER AT, 29H12% 213 "



1943 FDoll H T A Bl T ixX FpIR R, LB XF
FE ] REH2 A AR 0 b TAE 2= /2041911344
BT TR, IR AT SE TR AR A
PFE T AT T IR, Vi iZ A 39 AL
1o, MHMA15.4 ANFET-, ST ABE 28R
DRI J2 il 68 L KR A A A D0 i R 7 T IR R 458
O L BRI PR T N B 22 o v BT A il 4 s
B A A BUEIES, WS AMUTERA X, 1
fli)ie 3, Dollif 5% T Merewether 1949
SRR LB ZE S, BV TR, 2354 A F UL
310 (13.2% ) AP T itids, {H7E6884 1
B i i) v 914 (1.3% ) KR 1 Mg
Henderson. Leighf1& %34 ) iz M T4 X%
AR AN g B SCRR o DOIZ SRk, AT i ]
B A MR i — S ), RO A R
AR EF A 2R AT e 5 e A G

Pifhit, RERAEL L AM307-4007
Wi, [FIE DA T i I e i 4E A5 [ R 120
J-3077 Wi, K B B 0 S A0 A 5 il 1 &
A AEAE— R I SCBE , FRATT 0 30 AT N 12
R ARG, RERR TAE AHERLIZAE A
W, RN

2 MBSMELEFE—ERREKME

2.1 TS R OC R

Al /N0 it R il i A = T 2 R
(M . SRR 4 B e . R A M), Horp itk
I 558 RN A4 Y9 5 O R A AR SR A R 2R B R
MAH DG TAT 0 27 I A 25 R PO MER H, n s il
SRR TRAT A e A TR B 1 2 — R A op
2 R R ) R 1 A 7 T 2 T s R
S IR A T 32 AT R XU I #E . ChenF
AT T —WUETREPE AR BA B A 5, H A2
500 0004430~79% M2l # , G 74ERBER,
R PR 55 ME W A E  JL R R IR N
fen 25148, T P D) b A TR R A T 9 1Y)
JLER R 228455 (] Ak DA il i g 1) 580 2R v

- B ELGR -

A LUE Y, W RN 1. 7845 s i
ST it s 1) B9 5 v R AR A = N T A A 19583
£, B — A RIECE . T EL R A R R
AR RO BEAT . AR B AR . W A A K
INBAE L : 253 L E . 20~24% | <204 HIIH
WIS K R 1,904 . 2.641% . 3.174%;
WA B H /N T 155, 15~2437 , 253
ol 22 S, R AR il 1 S S AR TR R A
1.90f%, 2.68f%, 3.59fi%

T E BN T, el TRJEH
AT AR ST A T B 2 TR A B 37 44 R B
R 2R RS2 A Y BTG LA R PR I S B0 410 i Y
cAMP 1IN 2 Claradi g L Al iR ( PAC-
Cl) KM EZIKS) T, N RLCA 128 hE B B
HITEE AR o e T A AR A A 4 T B
K-rasFlp53 3 K248, M 3 I H B v
IR S| B AADNAMAS Y, Hs 55 -
BRE . LR R R Y 4 B K F SR 3 AR O 1Y)
PR, [ B B IRERBEZ AR T 1)
CAMPHEAN™ AL, KHECES, Q0D s I A
G, i 2 Bon ] DOEAEDNAMA Y 0 e
B, RIEFEAMHEIDNAE S, 8k il o sk
AL Xk A K 6 A il e % A b T L Y,
Gb, WGIRATORSE 2B, MR R Zs T A A 2
JCIREE B0 8 T T3 A T AR 2 TR R R A7
TR 25T, ERINFI/IN R R A RS A
Pyrbowt N il 95 4 e 2 A R BRI VR A, 3X
S 5 3 U A R A A L R R A A
[ FsF 400 1) 240 e g = ) st W AR X R R L
i 2R BB S IR 1) M 22328 o A2 IR LA AT FAE AT, X
A2 (AR TE R il b R 40 R ShRE AT B, M
75 & il i, 3P S I 3 Ao 0 o v 22 20 0
i e 175 3 14 35 PR 5 A8 L PR 3 3k 1 A8 Ak T 1F
— LR
22 TSR A i R

RS P [ P R SR AR A,
TR RAR R o MR e — WL b R E
AYBARR M, 20144F, 1145383 1674430

20224E 22 o5 7



/? \& A
ol HARBEY naxn

2 S UL AR N SRR E FE T 0] IE B IR (3 B
RS AR, Hd342 854 A\ & A 7E M (15 5
PEREIESET #923.8%), 40 313 N K ETFELYE(S
I AESE T 04.8%) o AU skl S, Bk
i ST SR L 3554.7 % , LAl
FEFET R E SR AL H6.4% , XADEFIEA
WIE ., JEAhE, —FRRRESRT 5H4M0% M
bR SE T PEAG T, 70% AR EA T,
a7 0N, ZRAE T AR T 8 5 v 45 ik
T, X He A e A s A R A
%), Sheng X 205505 i %t HE#F 5% (13 004
(51l i F AN 199091 HE 243 ) #E17Meta
I3HT, GER N, WA A B Wt
TR NGl i L% m 16445, H A3 )2 50
GERL IR, 3K — A5 AR AN A 0 AN ) 6 422 fi
Mo g 22 18] 25 52 OGRS AT PE i 18
AR X BRI (fU 4561454 fifides %, 8132
2T RRAL ) B MetaZrHr i, w0 4 s I
R, DA IR AR Frg A il s (%) T 2% b A TR
9Nt R L5248, T AE 5 R AR 3 e 1 4
N, SR Y L0348 % F138% . TE R
BT A IG R BT AR B, 45 T IR MEPE R
S NNKGHE 2 87 5 2 i LA 2, DT
W N-TE Al 3 - JE o T - (NNTK) 4 46 ly Hs A8 1R
T A (B 26 IV P ) -1-(3-MHE e 3)-1- T IR
BAEAE R IRAEZ A2 B h B SR, T
W AR o 72 /N BUrP 2R AT 1 S ARUBIF 5% #E B AR
Je AR AT S e R PR e
FIHFCA LE, B AT X P28 B 18] W AR Y B
25 I AR S5 AR 20 i 5075 & i dgs 1) T g 1E A 7
A SR, PEIRIE, E50% Z HiA i A Bk
R NG I SR Y oI B i C R  =
B ) fE RN AN A REFRA TN AR 2 — T
2.3 HLF R BAT I A 1) & A
20154 W [H i 4 N Tobacco i A 7w,
40.5% 1 H AR T e H A, 3.1%
o, 0.5% & MHifl H#H . Ak, hEREF
HATT 3 % S TR ) 2 el A 7 B AR

8 TERIHBAL : sjexyx88@126.com

FE LR R, 0] LR 25 5 i AE ) I
Wy SAEG AR, WA 5 e o
EIANAZ WA . R4 A e B, A4 X fa
FRAL R E AL AE— ey, TR B I Bh
B2 e A bl B TR0 MR35 o [ 4 Bk D4R A
TN A A, 1.2%89 W2 A s T 7e o 2%
SO R4, = TR BN, JLT
—2F(45.0%) A2 A= T i gk LR

MEA TR AME R, HEE, CRESA
W) R HL R TR 2L A R —
AR P B Y B, © ol A
KR £F RGBS, DX I I 8 i p ™
His . AT R B, Y AR R IR R T
F, FEE . CRESSAT 3 0T U AH 1 T
P BRI Z A, HL R R R A N
REIRmE . 4- (LT ASHERL ) -1-(3-nkhEdE ) -1-
TR, S T 20 1 B g RE A AL 51 R
I B0, W A0 55 B AT i K A 40 i
P, 9T A B EE T H P A M 48y DNA
B APET LR E S T R R FE LW, Tang
25 N PO A /) AR AR B e BA T EL T A
(ECS) B JE i T B H Al g 7= 49 ok iy 2L 5
Vi) LSO

AR R B R TCUR Y, (BRES T
WU IS PR 1) T RBR /A R R, B LA
ARk 7 b I 2 WA BRI 287507
SN, R, MIKECSEH A —F
SR E o3, RS XTI I R A0 i 7= A 3
PR T BB CE AT, BT LUR DT 53k
PN AT B SN H AR v, 3 B L
PP R PR TE M BUREE R — R e i T
AR L EUE /R RAERPY, 2 kA
Y (Ve R R A VLG W) A mT Be 2 i I / 4
o, TEAEEE R . R T AR RS L 2N
HAMAE R A VYA R T, G046 7
FVHE P AE PN ) LR AT BB s e 09 N 2R B0 4 i
EAE R SO A RRE S . Wang™1%: A (FE1&
HRNFB YRR FR) B ZE B T X R R R A LA



AW, UHIEREZ, BEUE S DNAR (Gl H
P DN A KNS ) F145 3 DN AE Z AL
AR, Wangf ARiER 17X SEE 2 n] fig
FeJely TR AR (553.2, 3.4717) S fiFf iz el A 7. fird
SLImmd e L, ROk S e T AR W B
PETG B o CYPIRAR IS, Mz A B plix
SO o e Ah, DS AR IRER A —
FR YA W OB I BH 3 2 272 200 i I o 5 3K
M VEARAE . BTN O ARG, T X L
-5 it &I ML G

HPHWARERTESRENA: 8. 6.
OB AR, REE B EIOTRIEIRN R
AR AT BT, R AR 1 £ R TG B S — A 4
SR, Hoh s 25 n0E L NIHE ., B
TFMRER B EH T ZWA2,3- % 1, X
Loy ] S S R A AT B TIRE, [H
A 5 2F B AR SC Y L R ek R M .

3 Zip

A o, il 8 AT % 2 v R G 2 4 BRI Il 7
—AFER, AR TR, %8N
VISR IEREGREAL T (K5 U o R LR fE R I &R
Sh, AR ZHABNR SRR A,
I i) = 2 Biia PR R L BUBR R R, 16
B2 TAEHR NZA T b AT IR A M. 26
3555 OB A DR 3R T 7 A s A A A E— T 4 R
ER, FEX 710, PP L ol iy B A o BR AR
B RAEHT, B B E AT IR AR

SE LAk

[11 International Agency for Research on Cancer.
Global Cancer Observatory: cancer today. World
Health Organization. https://gco.iarc.fr/today
(accessed March 1, 2022).

[2] Chen W, Zheng R, Baade PD, et al. Cancer
statistics in China, 2015[J]. CA Cancer J Clin,
2016,66:115-32.

[3] Castleman B. Asbestos: medical and legal

- B ELGR -

aspects[M]. Englewood Cliffs, NJ, USA: Aspen
Law & Business,1996.

[4] Klebe S, Leigh J, Henderson DW, et al.
Asbestos, Smoking and Lung Cancer: An
UpdatelJ]. International journal of environmental
research and public health,2019,17(1):258.

[6] Lynch KM, Smith WA. Pulmonary asbestosis |l:
Carcinoma of lung in asbesto-silicosis[J]. Am. J.
Cancer,1935,24(1):56-64.

[6] Gloyne SR. Two cases of squamous carcinoma
of the lung occurring in asbestosis[J].
Tubercle,1935,17(1):5-10.

[71 Egbert DS, Geiger AJ. Pulmonary asbestosis
and carcinoma. Report of a case with necropsy
findings[J]. Am.Rev. Tuberc,1936,34(1):143-150.

[8] Proctor RN. The Nazi War on Cancer[J]. Princeton
University Press: Princeton, NJ, USA,1999:73—
119.

[9]1 Nordmann M, Sorge A. Lungenkrebs durch
Asbeststaub im Tierversuch[J]. Z Krebsforsch,
1941,51:170.

[10] Doll R. Mortality from lung cancer in asbestos
workers[J]. Br. J. Ind. Med,1955,12(2):81-86.

[11] World Health Organization. WHO Report on the
Global Tobacco Epidemic,2017. [Cited 5 Nov 18.]
Available from URL: http://www.who.int/tobacco/
global_report/2017/en/

[12] Schuller, Hildegard M. The impact of smoking
and the influence of other factors on
lungcancer[J]. Expert review of respiratory
medicine,2019,13(8):761-769.

M3 ER. EA MR (PERMEESREIRE2020) #
ZJ].PEELZE,2021,36(10):937-952.

[141Weng MW, Lee HW, Park SH, et al. Aldehydes
are the predominant forces inducing DNA damage
and inhibiting DNA repair in tobacco smoke
carcinogenesis[J]. Proc Natl Acad Sci U S A,
2018,115(27): E6152-E6161.

[15] Cattaneo MG, Codignola A, Vicentini LM, et al.
Nicotine stimulates a serotonergic autocrine loop
in human small-cell lung carcinomalJ]. Cancer
Res,1993,53(22):5566-5568 1993.

20224F 22 o5 9



G HREHEY pexn

=k

[16] Schaal C, Chellappan SP. Nicotine—mediated cell
proliferation and tumor progression in smoking—
related cancers[J]. Mol Cancer Res,2014,12(1):14—
23.

[171Song Y, Zhao L, Palipudi KM, et al. Global Adult
Tobacco Survey (GA TS) Collaborative Group.
Tracking MPOWER in 14 countries: results from
the Global Adult Tobacco Survey, 2008-2010[J].
Glob Health Promot,2016,23(2 suppl):24-37.

[18] Sheng L, Tu JW, Tian JH, et al. A meta—analysis
of the relationship between environmental
tobacco smoke and lung cancer risk of nonsmoker
in ChinalJ]. Medicine,2018,97(28): €11389.

N9 fHIfT, BB, R A, & P EIERMA AR IRE F
ERE S5hhm &+ XBEAMeta B AT[J]. P LEFBFE =
#75,2015,49(07):644-648.

[20]Jorquera R, Castonguay A, Schuller HM.
Placental transfer of 4—(methylnitrosamino)-1-—
(3—pyridyl)-1-butanone instilled intratracheally
in Syrian golden hamsters[J]. Cancer Res,
1992,52(12):3273-3280.

[211Anderson LM, Hecht SS, Dixon DE,et al.
Evaluation of the transplacental tumorigenicity
of the tobacco-specific carcinogen
4—(methylnitrosamino)—1-(3—pyridyl)—1-butanone
in mice[J]. Cancer Res,1989,49(14):3770-3775.

[22]Jiang N, Ho SY, Lam TH. Electronic cigarette
marketing tactics in mainland ChinalJ]. Tob
Control,2017,26:230-2.

[23]Y ao T, Jiang N, Grana R, et al. A content analysis
of electronic cigarette manufacturer websites in
ChinalJ]. Tob Control,2016,25:188-94.

[24]Churk SS. E-cigarette Regulation and Harm
Reduction: The Case of Hong KonglJ]. Food Drug
Law J,2016,71:634-57.

[25]Peng Q. E—cigarettes are sold around the school and

]O TERIHBAL : sjexyx88@126.com

the pupils smoke e—cigarettes there. Guangxi News
Network; 2015. Available online: http://news.china.
com.cn/live/2015-04/05/content_32160855.htm

[26] Parascandola, Mark, Lin Xiao. Tobacco and the
lung cancer epidemic in ChinalJ]. Translational lung
cancer research,2019,8(Suppl 1): S21-S30.

[27]1Goniewicz ML, Knysak J, Gawron M, et al.
Levels of selected carcinogens and toxicants in
vapour from electronic cigarettes[J]. Tobacco
control,2014,23(2):133-9.

[28]Hutzler C, Paschke M, Kruschinski S, et
al. Chemical hazards present in liquids and
vapors of electronic cigarettes.[J]. Archives of
toxicology,2014,88(7):1295-308.

[29]1Yu V, Rahimy M, Korrapati A, et al. Electronic
cigarettes induce DNA strand breaks and cell
death independently of nicotine in cell lines[J].
Oral Oncol,2016,52:58-65.

[30]Tang MS, Wu XR, Lee HW, et al.Electronic-
cigarette smoke induces lung adenocarcinoma
and bladder urothelial hyperplasia in mice, Proc[J].
Natl. Acad. Sci. U. S. A,2019,116(43):21727-21731.

[311Rowell TR, Reeber SL, Lee SL, et al. Flavored
e—cigarette liquids reduce proliferation and
viability in the CALU3 airway epithelial cell line[J].
Physiol. Lung Cell Mol. Physiol, 2017,313(1):52-66.

[32]Fagan P, Pokhrel P, Herzog TA, et al. Nicotine
metabolism in young adult daily menthol and
nonmenthol smokers,Nicotine Tob[J]. Res,
2016,18(4):437-446.

[331Weng MW, Lee HW, Park SH, et al. Aldehydes
are the predominant forces inducing DNA
damage and inhibiting DNA repair in tobacco
smoke carcinogenesis, Proc[J]. Natl. Acad.
Sci,2018,115(27):E6152.



